Characterization of starvation-induced dispersion in Pseudomonas putida biofilms: genetic elements and molecular mechanisms.
Pseudomonas putida OUS82 biofilm dispersal was previously shown to be dependent on the gene PP0164 (here designated lapG). Sequence and structural analysis has suggested that the LapG geneproduct belongs to a family of cysteine proteinases that function in the modification of bacterial surface proteins. We provide evidence that LapG is involved in P. putida OUS82 biofilm dispersal through modification of the outer membrane-associated protein LapA. While the P. putida lapG mutant formed more biofilm than the wild-type, P. putida lapA and P. putida lapAG mutants displayed decreased surface adhesion and were deficient in subsequent biofilm formation, suggesting that LapG affects LapA, and that the LapA protein functions both as a surface adhesin and as a biofilm matrix component. Lowering of the intracellular c-di-GMP level via induction of an EAL domain protein led to dispersal of P. putida wild-type biofilm but did not disperse P. putida lapG biofilm, indicating that LapG exerts its activity on LapA in response to a decrease in the intracellular c-di-GMP level. In addition, evidence is provided that associated to LapA a cellulase-degradable exopolysaccharide is part of the P. putida biofilm matrix.